The adequacy of retirement income -from Social Security benefits and other sources -is substantially reduced by Medicare's high out-of-pocket (OOP) costs. This project uses the 2002-2014 Health and Retirement Study to calculate post-OOP benefit ratios, defined as the share of either Social Security benefits or total income available for non-medical spending. The project decomposes the share of income that is going toward premium payments and services delivered and examines how these post-OOP benefit ratios differ by age, gender, income, supplemental insurance coverage, and health status. The project also updates previous studies' estimates to document how OOP spending and the post-OOP income ratios changed following the introduction of Medicare Part D prescription drug coverage in 2006 and the closing of the "donut
Introduction
The general public and most policy analysts tend to evaluate the adequacy of retirement income, and Social Security benefits in particular, based on the level of retirees' total income. More relevant to their purchasing power, though, is their income net of out-of-pocket (OOP) medical costs, which are often considered nondiscretionary. 1 Even though nearly all retirees over 65 are covered by Medicare, their OOP costs are substantial. Webb and Zhivan (2010) estimate that the average household spends $197,000 in total for OOP health costs (excluding nursing home care) during their retirement years, and some households spend much more ($311,000 at the 95 th percentile). 2 Medicare enrollees pay premiums for Medicare Parts B and D and any supplemental coverage; contribute a portion of the cost of Medicare-covered services they receive ("cost sharing"); and face the full cost of the many services not covered by Medicare (e.g., dental and vision). The most recent estimates
show that the median Social Security beneficiary enrolled in traditional fee-for-service Medicare spent $3,600 on OOP payments in 2011, nearly one-quarter of his total Social Security benefit (Noel-Miller 2015) . 6,440 (in 2010) . Provisions in the 1 For example, the U.S. Census Bureau's Supplemental Poverty Measure examines family income net of medical spending, because OOP medical costs are assumed to be non-discretionary (Renwick and Fox 2016) . 2 When the authors include the cost of long term care, the average household spends $260,000 in lifetime OOP health costs and $570,000 at the 95 th percentile. 3 The analysis in Noel-Miller (2015) reflects median OOP spending for Medicare enrollees. It excludes Medicare Advantage enrollees, but includes premiums paid to Parts B, and D, as well as any supplemental coverage. It also includes long-term care spending.
Affordable Care Act phased in the closing of this donut hole over 10 years so that, by 2020, Part D enrollees will face the same cost sharing below and above the donut hole. 4 The project decomposes OOP spending by two types -specifically, 1) premiums and 2) cost sharing and uncovered services. It is important to separately document these OOP spending categories, because the amount spent on cost sharing and uncovered services may be more unpredictable from year to year than premiums. The main results exclude long-term care (LTC) spending in order to characterize the relationship between OOP spending and Social Security benefits or retirement income in a typical year. Although the costs of nursing home care can be very large, many retirees never use nursing home care, and those who do typically only enter a nursing home after they reach their eighties and only stay for a short duration (an average of 0.88 years for men and 1.44 years for women). 5 To examine the sensitivity of this exclusion, the project also presents results that include the cost of LTC.
The project also examines whether subgroups differ in their OOP spending and post-OOP income ratios; the analysis separates the sample by age, by gender, by the type of supplemental insurance, by health status (i.e., the presence of a chronic condition or limitations in Activities of Daily Living (ADL)), and by income quintile. Prior work has shown that older retirees, women, those in the worst health, and the near poor who do not qualify for Medicaid have the lowest post-OOP income ratios (Cubanski et al. 2014a; Neuman et al. 2007; Noel-Miller 2015; Akincigil and Zurlo 2015) .
The relationship between supplemental coverage and post-OOP income is more nuanced because, although supplemental coverage reduces costs for covered services, many types of supplemental insurance require enrollees to pay premiums, which reduces post-OOP income.
Because Medicare's out-of-pocket costs are often substantial, and because some key services (such as dental, vision, and hearing care) are not covered by traditional Medicare, enrollees often acquire supplemental insurance coverage. The three main types of supplemental insurance the project examines are:
4 Beginning in 2010, enrollees who fall in the coverage gap receive a $250 rebate and beginning in 2011, enrollees who fall in the coverage gap pay only 50 percent of the cost of brand-name drugs (drug companies pay the other 50 percent) and only 93 percent of the cost of generic drugs (down from 100 percent for both types of drugs before 2010). By 2020, enrollees will only face 25 percent of the costs of all drugs in the donut hole. 5 Friedberg et al. (2014) .
• Medicaid, the public insurance program for low-income individuals that covers
Medicare cost sharing and premiums as well as services not covered by Medicare;
• Medicare Advantage (also called Medicare Part C), which is private insurance that covers enrollees' standard Medicare benefits, while also covering other services and reducing the amount they have to pay in cost-sharing; and
• Retiree health insurance (RHI), a form of private group health plan coverage that some employers offer to former employees after retirement.
Although prior work has shown that Medicare beneficiaries with Medicaid, Medicare
Advantage, or RHI face lower costs for their covered services (Goldman and Zissimopoulos 2003) , Medicare Advantage and RHI also require enrollees to pay premiums. When both premiums and other OOP costs are considered, prior work consistently finds that Medicaid enrollees have the highest share of post-OOP income, in most cases this is followed by Medicare
Advantage enrollees, with enrollees with no supplemental insurance and enrollees with private supplemental insurance having the lowest shares of post-OOP income (Akincigil and Zurlo 2015; Cubanski et al. 2014a; Neuman 2007; Noel-Miller 2015) .
Accounting for differences in OOP medical cost burdens across people, grouped by the supplemental insurance they have and by other characteristics, is important to SSA, because average premiums and average cost sharing in recent years have provided an incomplete picture of individual benefit adequacy -some groups and individuals will spend much more. And even though healthcare spending slowed in recent years, healthcare spending is still growing faster than the rest of the economy. Given that a high share of Social Security beneficiaries rely exclusively on Social Security income, benefit adequacy is a crucial issue.
This paper is laid out as follows. The next section provides a brief literature review, which is followed by a discussion of the data and methods. The third section presents the results.
The final section concludes that, on average, less than two-thirds of Social Security benefitsand only about 80 percent of total retirement income -are available for spending on non-medical needs. If, as expected, costs resume their rise after the beneficial effects of Part D's implementation and the filling of the donut hole, and after the Great Recession fades away, retirees' budgets will be even more vulnerable.
Literature Review
This project builds on several previous studies examining the OOP burden on retirees. Cubanski et al. (2014b) Because this study focuses on the share of an individual's income remaining after OOP spending, it is closest to four previous analyses using the MCBS (Neuman et al. 2007; NoelMiller 2015; Akincigil and Zurlo 2015; and Favreault and Johnson, 2016) . Neuman et al. (2007) use the In addition to making more recent data available, the HRS offers two other advantages over the MCBS. First, the detailed income data in the HRS enable the project to consider OASI income separately, which allows for an examination of Social Security benefit adequacy. (Cubanski et al. 2014b ).
This project is also similar in spirit to an analysis included in the Medicare Trustees Importantly, the project uses individual-level data rather than average measures. The individual data allow for addressing questions such as whether medical costs comprise a larger share of OASI benefits for the near poor who do not qualify for Medicaid but have a difficult time purchasing supplemental insurance, and whether benefit adequacy is a bigger problem for seniors with the most health complications or the for oldest old.
Data and Methodology
This study Since one portion of the analysis focuses on the share of Social Security benefits that remain after medical spending (the other focuses on the share of total income), the sample is limited to respondents who are at least 65 years old and are receiving both Social Security income and Medicare benefits, and it excludes respondents who are working or report receiving health insurance from a current employer or spouse's employer. In other words, the sample is limited to retirees fully detached from the labor force who are choosing health insurance from among Medicare and supplemental plans -and not from employer-sponsored health insurance.
In an attempt to attenuate potential misreporting, individuals are excluded from the analysis if their self-reported Social Security benefit is less than $100 annually (in 2014 dollars) or if they have incomplete information on insurance coverage or premiums.
The three key components of the study -Social Security benefits, total household income, and out-of-pocket medical expenditures (excluding LTC) -are derived from selfreported information in the core HRS but require some adjustment. In the case of Social Security income, survey respondents were asked to report their monthly amount net of Medicare deductions. To back out their gross Social Security income, the analysis adds in their Medicare Part B premiums; the HRS does not collect information on the premium paid, but the analysis adds in the nationwide Part B premium, plus premium surcharges for respondents in higherincome households. 9 The total -which should represent the gross Social Security annual benefit -was then indexed to 2014 dollars and top-coded at $50,000. Cubanski and Neuman (2015) , using administrative data, report that about 6 percent of Medicare Part B beneficiaries paid one of these higher amounts. The corresponding share in our sample is slightly higher, at 8.5 percent, in part because potential defined contribution income is included. 11 Total personal income is the sum of earnings, pensions, benefits from OASI, SSDI and SSI, unemployment insurance, workers compensation, and other government programs, as well as capital and other income. If the respondent is married or in a marriage-like couple, the analysis assigns him half of the household's capital or other income. Correspondence with RAND researchers indicates that their version of the HRS does not include any income from 401(k) or IRA distributions. This study adds 401(k) wealth imputed in Gustman, Steinmeier, and Tabatabai (2014) and Munnell et al. (2016) to IRA wealth from the RAND HRS, and then annuitizes the total to calculate potential defined contribution (DC) income. This potential annuity income is added to the total income measure calculated from the RAND. The average post-OOP ratio without adding in potential annuity income is only about 3 percentage points lower, because only about one-third of the sample has potential defined-contribution income, though the difference is greater (about 9 percentage points lower) for the group with any defined-benefit income.
includes fewer households but has been found to more closely match other consumption data (Hurd and Rohwedder 2008) .
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These two components are combined into the outcome of interest -the post-out-ofpocket (post-OOP) income ratio for beneficiary i in year t: 
Results
This section presents the results, first for the entire sample and then by population subgroups. Before concluding, the paper discusses trends in OOP spending and projections for the future. Figure 2 shows that the post-OOP ratio, relative to OASI benefits, also varies widely across the distribution of retirees; Figure 3 shows similar results for total income. When looking at total income, the post-OOP ratio is higher, as expected, but still varies considerably.
Results for the Full Sample
19 Figure 3 shows that even though the share of total income remaining after OOP costs is larger than the share of OASI income remaining, medical spending takes a large toll on retirees' budgets. The average retiree spends about one-fifth of his total income on medical costs, leaving only 82.2 percent available for non-medical spending. The median retiree has 88.6 percent of his total income left over, which almost exactly matches SSA's (2013) analysis of Consumer Expenditure Survey data. And over 6 percent of the sample is left with less than half total retirement income after medical spending.
Differences in Post-OOP Ratios for Subgroups of the Sample
DIFFERENCES BY INSURANCE STATUS. The portion of retirement income left over after OOP costs varies substantially across different groups of people. One of the more important distinctions is the type of supplemental insurance held by retirees, as shown in Figure 4 . 20 The red bars depicting the post-OOP ratio for Social Security benefits show that Medicaid enrollees have the highest share of OASI benefits remaining after OOP spending (85 percent). This result 17 Because the post-OOP ratio subtracts spending from Social Security benefits, the 5 th and 10 th percentiles of the post-OOP ratio distribution roughly correspond to the 95 th and 90 th percentiles, respectively, of the OOP spending distribution from Figure 1 . 18 The CAMS results are similar in magnitude and in the pattern of the distribution (Appendix Figure B) . 19 Note that because the distribution of non-Social Security income is so skewed, mean OASI income in the sample ($15,698) comprises a smaller share of total personal income ($36,317) than the mean ratio of OASI income to total personal income (73 percent). 20 The 34 percent of the sample who report supplemental coverage other than Medicaid, RHI, or Medicare Advantage are not included as a separate group in this figure because they are a heterogeneous group. This group ranges from individuals with low-cost TRICARE plans to those with self-purchased Medigap plans that carry high premiums. Moreover, the high level of spending on premiums for RHI enrollees may be reported with error. Appendix Figure C shows the analogous results for the CAMS, which prior studies have found to better match other measures of spending more broadly (Hurd and Rohwedder 2008 Figure 5 shows that for women, the post-OOP OASI ratio is 62 percent, compared with 70 percent for men. Interestingly, the issue is not that woman pay substantially higher costs -they pay slightly lower premiums than men do (by just over $100 per year) and slightly higher other out-of-pocket costs (by about $80) -but rather that they have substantially lower OASI benefits ($12,900 vs.
$16,600). 22 Because their total incomes are also lower ($37,000 vs. $53,000), women have 79 percent of total income remaining after OOP whereas men have 86 percent of total income remaining. of the sample) have 66.2 percent of OASI income remaining after OOP compared with 65.6 percent for those who ever report at least one chronic condition. The share of total income remaining is different for these groups, however, with those never reporting a chronic condition having 82.6 percent of total income remaining after OOP vs. those with at least one chronic condition having 79.2 percent of total income remaining. This difference is because OOP spending and Social Security income is similar across the two groups, but total retirement income is much higher for those never reporting a chronic condition ($47,000 for those with no chronic conditions vs. $39,000 for those with a chronic condition).
DIFFERENCES IN TOTAL INCOME REMAINING AFTER OOP SPENDING, BY INCOME QUINTILE. The project next considers differences across the distribution of income. Since the distribution of OASI income is compressed by the progressivity of the system, this analysis considers the share of total income remaining across the distribution of total income. 23 Figure 8 indicates that the share of total income remaining after OOP spending is highest for those in the THE ROLE OF LONG-TERM CARE SPENDING. The results presented so far exclude recipients of long-term services and supports. Long-term care can be quite costly, ranging from $40,000 per year for home health aides to over $80,000 per year for nursing facilities (Genworth, 2016) . To examine whether post-OOP ratios are much lower when including long-term care costs, the project also examined post-OOP ratios including respondents who report that they (or their spouse) resides in a long-term care facility, as well as respondents who reside in the community but report receiving home health care. These results are presented in Appendix
Figures D and E. As expected, less retirement income remains for non-medical spending:
instead of 65.7 percent of his Social Security benefit remaining, the average retiree has 63.7 percent left. Similarly, instead of 82.2 percent of total retirement income remaining, the average retiree has 80.8 percent left. These differences are not that large, however, confirming that OOP spending takes up a large portion of retirement income for all retirees, not just those using longterm care services.
Trends and Projections
One While looking back at trends can be informative, the project also aims to understand how the burden on retirees is likely to change in the years ahead. This exercise is especially important given that further policy expansions seem unlikely. Figure 14 shows projection estimates using assumptions from the Social Security Trustees, the Medicare Trustees, and the Congressional Budget Office. 27 As shown above, the post-OOP ratio rose from 52 percent in 
Conclusion
This study examines the adequacy of Social Security benefits and retirement income, Advantage, and supplemental plans (including retiree health insurance) make up the lion's share of medical spending for most retirees, except those with the highest spending. 28 The projected average OASI benefits and average OOP spending in each year are used to construct the projected post-OOP ratio. The Social Security Trustees Report (2017) shows projections of the total cost of scheduled benefits (Table IV .A1) and the number of OASI beneficiaries (Table V. 
